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ABSTRACT : 

PURPOSE: To improve the generality of a semiconductor device including 
an 

operational amplifier by allowing a user to set up several 
characteristics for 

the operational amplifier built in the semiconductor device by means of 
a 

program. 

CONSTITUTION: The operational amplifier is provided with plural 
constant 

current sources 109, 110, plural PMOS switches 111, 112 for turning 
on/off the 

constant current sources 109, 110 and plural constant current source 
selecting 

registers 113, 114 for applying signals to the switches 111, 112. When 
! 1' and 

1 0' are written in the registers 113, 114, the switches 111, 112 are 
turned on 

and off and the level of a current supplied to an output stage is 
changed. 

Thereby the reduction of the current to the output stage suppresses the 
power 

consumption of the operational amplifier, and when the current is 
increased, 

the response speed or driving capacity of the amplifier can be 
improved. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



Petailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the semiconductor device which contained the operational amplifier. 
[0002] 

[Description of the Prior Art] The operational amplifier in the conventional semiconductor device is carrying out composition like 
drawing 3 , when it consists of CMOS. 301 is a differential-amplifier stage constant current source which supplies current to a 
differential stage in drawing 3 , and, for the operational amplifier differential-amplifier stage and 304, as for a noninverting input 
and 306, an operational amplifier output stage and 305 are [ the output-stage constant current source by which 302 supplies 
current to an output stage, and 303 / a reversal input and 307 ] the outputs of an operational amplifier. The difference of the input 
from the input and the reversal input 306 from a noninverting input 305 is amplified, and it is outputting from the output terminal 
of 307. The power consumption of this operational amplifier, and a speed of response and driving force change with the size of 
the current supplied by the output-stage constant current source of 302. By making this current small, the power consumption of 
an operational amplifier becomes low and the speed of response and driving force of an operational amplifier become high by 
enlarging current. 
[0003] 

[Problem(s) to be Solved by the Invention] In the operational amplifier built in the conventional semiconductor device, in order to 
stop the power consumption Although what is necessary is just to install a constant current source with the small current outputted 
as a current source to an output stage The speed of response and driving force of an operational amplifier decline by this, and in 
order to raise the speed of response and driving force of an operational amplifier on the contrary Although what is necessary is 
just to install a constant current source with the large current outputted as a current source to an output stage, the consumed 
electric current of an operational amplifier will become large by this. Since the constant current source of an output stage was 
fixation in the former, it was impossible to have made a setting change about properties, such as power consumption of an 
operational amplifier, a speed of response, and driving force. 

[0004] The thing for which it excels that it is a low power conversely in speed of response nature or drive capacity when to be a 
low power is demanded rather than the operational amplifier being excellent in speed of response nature or drive capacity with 
the situation that the semiconductor device is used in the case of the general-purpose semiconductor device which incorporated 
the operational amplifier especially as application may be required. The property of the operational amplifier which tackled the 
semiconductor device may not suit the occasional demand, and the versatility of a semiconductor device was to fall at this time for 
the reason. 
[0005] 

[Means for Solving the Problem] (1) It is characterized by having two or more constant current sources connected to the output 
stage of b operational amplifier and the c aforementioned operational amplifier on a single semiconductor base, and having a 
means by which one or more constant current sources are alternatively connected to the output stage of the aforementioned 
operational amplifier among the constant current sources of the d aforementioned plurality. 

[0006] (2) It is characterized by having the memory apparatus which memorizes a program instruction, and the control means 
outputted one by one based on the b aforementioned program instruction, and having a means by which one or more constant 
current sources are alternatively connected to the output stage of the aforementioned operational amplifier among two or more 
aforementioned constant current sources, based on the c aforementioned control means. 
[0007] 

[Function] The semiconductor device which contained the operational amplifier constituted as mentioned above becomes possible 
[ switching the size of the current supplied to the output stage of an operational amplifier to several step story by the program ], 
and the property of the operational amplifier united with the application of the semiconductor device on one semiconductor 
devices, such as a setup of the operational amplifier for low powers and a setup which raised speed of response nature and drive 
capacity, can be set up now. 
[0008] 

[Example] One example of the semiconductor device which contained the operational amplifier by this invention is shown in 
drawing 2 . 

[0009] 201 is the operational amplifier equipped with two or more constant current sources of an output stage, and the switch for 
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202 choosing constant current sources arbitrary one or more pieces out of the constant current source which has more than one, 
and 203 are the constant-current selection registers holding the signal for making the switch of 202 switch on and turn off. 204 is 
input/output port and it is ROM the program for 205 making a constant current source to CPU, and 206 making it selectable was 
remembered to be. 

[0010] the signal decided to input/output port in order to choose a constant current source - giving --****-- according to pro 
KURAMU memorized by ROM, "0" or " 1 H will be written in a constant-current-source selection register by things, and a constant 
current source will be chosen 

[00 1 1 ] Next, drawing 1 showed the operational amplifier portion in detail. 

[0012] It is the differential-stage constant current source to which 101 supplies the differential stage of an operational amplifier, 
and 102 supplies the current to a differential stage. The constant-current-source selection signal for choosing the constant current 
source for the operational amplifier differential-amplifier stage where 103 amplifies the voltage difference of a noninverting input 
104 and the reversal input 105, the operational amplifier output stage by which 106 outputs the output from a differential stage 
outside, and 107 and 108 supplying current to an output stage, and 109 and 1 10 are an output-stage constant current source by 
which each of a size is equal or supplies different current to an output stage. The constant-current-source selection register for 
holding the signal for the PMOS switch for 1 1 1 and 1 12 choosing supply of the current to the output-stage constant current 
sources 109 and 1 10, and 113 and 1 14 choosing constant current sources 109 and 1 10 and 1 15 are the outputs of an operational 
amplifier. With this circuit diagram, by writing " 1 " in the constant-current-source selection register 1 1 3, the PMOS 
constant-current-source switch 1 1 1 is made to turn on, and the current to an output stage is supplied by the constant current 
source 1 09. If " 1 " is similarly written in the constant-current-source selection register 1 1 4, the current to an output stage will be 
supplied by the constant current source 1 10. Moreover, if " 1 " is written in the constant-current-source selection register 1 1 3 and 
1 14 both, current will be supplied from both constant current sources 1 19 and 1 10. Moreover, if "0" is written in the 
constant-current-source selection register 1 13 and 1 14 both, current will not be supplied to an output stage. The current supplied 
to an output stage will become large, so that there is "many 1 " written in the constant-current-source selection register, if two or 
more constant current sources installed in the output stage are equals, respectively, and if there is "few 1", the current supplied to 
an output stage will become small 

[0013] Although power consumption becomes large when the current which can stop power consumption and which is supplied 
to an output stage on the contrary is enlarged, although the speed of response and driving force of the operational amplifier 
became small when the current supplied to an output stage was made small, a speed of response and driving force can be raised. 
[0014] Since it is above, according to the situation that the semiconductor device which contains an operational amplifier is used, 
it becomes possible to set up the property of operational amplifiers, such as a speed of response, driving force, and power 
consumption, by switching the current supplied to the output stage of an operational amplifier to several step floor. 
[0015] 

[Effect of the Invention] It becomes possible to switch the size of the current which is supplied to the output stage of an 
operational amplifier according to [ like ] this invention described above to several step story, and the property of an operational 
amplifier can be made a low power, or it can be made what was excellent in speed of response nature or drive capacity now. 
Thereby, the property of the operational amplifier united with the application of the semiconductor device on one semiconductor 
device can be set up now. 
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